Isolation and characterization of a wheat IF2 homolog required for innate immunity to stripe rust.
The wheat eIF2 homolog, TaIF2, is induced by the stripe rust pathogen CYR 32 at an early stage of inoculation and is related to the innate immunity resistance level in wheat. The initiation of translation represents a critical control point in the regulation of gene expression in all organisms. We previously identified an upregulated EST S186 (EL773056) from an SSH-cDNA library of the Shaanmai 139 strain of wheat (Triticum aestivum) infected with Puccinia striiformis (Pst). In the present work, we isolated a cDNA clone and identified it as a wheat IF2 homolog. This cDNA consisted of 1,314 nucleotides and contained an open reading frame of 795 nucleotides encoding a polypeptide of 254 amino acids. The amino acids represent a conserved domain in EF-Tu, mtIF2-II, and mtIF2-Ivc. The alignment result showed that it maybe a partial cDNA of the initiation factor 2/eukaryotic initiation factor 5B (IF2/eIF5B) superfamily gene. Paradoxically, results of a Swiss-model analysis suggesting a low QMEAN Z-score implied that it was a membrane protein. Quantitative RT-PCR studies confirmed that the wheat eIF2 (TaIF2) homolog was differentially expressed in three near-isogenic lines. Critical time points for the induction of resistance by inoculation with Pst CYR32 in YrSM139-1B + YrSM139-2D immune resistance genotype occurred at 1 and 3 dpi (days post-infection). RNAi test showed that the inoculated BSMV-IF2 leaves of Shaanmai 139 showed obvious cell death after 15 days of inoculation with CYR 32. qRT-PCR analysis of the target gene in cDNA samples isolated from BSMV-IF2-Pst, BSMV-0-Pst and Pst infected leaves confirmed that the expression of TaIF2 is suppressed by BSMV-IF2 at 3 dpi. This suggested that TaIF2/eIF5B plays an important role in the mechanism of innate immunity to stripe rust pathogen.